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Brookhaven Science Associates

Brookhaven Science Associatesis alimited liability corporation with two principal
members, the Research Foundation of the State University of New Y ork on behalf of the
State University of New York at Stony Brook, and Battelle Memorial Institute Inc. Six
other university partners have committed their support to BSA and participate on its
Board of Directors.

BSA believes Brookhaven National Laboratory can work with the Department of
Energy to produce excellent science in a safe, environmentally clean manner with support
and understanding of its many communities. Thisisavision in which all Laboratory
employees can share and toward which all can work.

BSA further believesin empowering individuals to perform well. People work best
who know what is expected of them, who have control over resources needed to do their
job, who have the training to do it right and who work in a supportive management
context.

BSA believes that, with few exceptions, the community would like to be
supportive of BNL, and is committed to provide rapid, consistent, accurate, and
comprehensible information to it communities.
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Executive Summary

Brookhaven National Laboratory isamultidisciplinary laboratory in the
Department of Energy national laboratory system and plays alead role in the DOE
Science and Technology mission. The Laboratory also contributes to the DOE missions
in Energy Resources, Environmental Quality, and National Security. Brookhaven strives
for excellence in its science research and in facility operations and manages its activities
with particular sensitivity to environmental and community issues. The Laboratory's
programs are aligned continuously with the goals and objectives of the DOE through an
Integrated Planning Process. This Institutional Plan summarizes the portfolio of research
and capabilities that will assure success in the Laboratory's mission in the future. It also
describes how these plans align with the DOE strategic planning and sets forth BNL
strategies for our programs and for management of the Laboratory.

The Department of Energy national laboratory system provides extensive
capabilities in both world class research expertise and unique facilities that cannot exist
without federal support. Through these national resources, which are available to
researchers from industry, universities, other government agencies and other nations, the
Department advances the energy, environmental, economic and national security well
being of the United States, provides for the international advancement of science, and
educates future scientists and engineers. Recently, the Department of Energy developed
strategic plans (e.g., The US Department of Energy Strategic Plan, 1997,
hitp://apollo.osti.gov/policy/doeplan.htm and The US Department of Energy Comprehensive
National Energy Strategy, http://www.hr.doe.gov/nesp/cnes.html ) to assure that it meets the
challenges facing the US in the 21% century. It also defined goals, objectives and the
portfolio of programs and activities that support these strategies.

The Department is the third largest government sponsor in the US for science and
technology, and the Office of Science within DOE establishes the goals for basic science
and technology. These goals are "to advance basic research and the instruments of
science that are the foundations for DOE's applied missions, a base for US technology
innovation, and a source of remarkable insights into our physical and biological world,
and the nature of matter and energy"” (DOE Office of Science Strategic Plan, 1999,
http://www.er.doe.gov/).
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1.0 Introduction

Brookhaven National Laboratory (http://www.bnl.gov/) iS aresearch institution on
Long Island, New Y ork, operated by Brookhaven Science Associates (BSA)
(nttp://mww.bnl.gov/bnlweb/BSA .html ) under contract with the U.S. Department of Energy.
With over 3,000 employees and an annual budget of more than $400 million, the
Laboratory isthe largest employer in Eastern Long Island. Its 350 buildings occupy a
5,300-acre site on the western edge of Suffolk County's environmentally important Pine
Barrens. The Laboratory's primary mission is scientific research in fields requiring
unique and complex, often large, facilities, and the design, construction and operation of
those facilities for external users aswell asfor its own scientists. BNL research
departments include physics, chemistry, biology, medicine, applied and environmental
sciences, and national security and advanced technology. Other departments are devoted
to future and ongoing scientific facilities. The largest of these facilities are particle
accelerators, synchrotron light sources, and nuclear reactors. More than 4000 scientists
from the United States and abroad come to the Laboratory each year to use BNL's
facilities and to participate in joint scientific ventures with its staff.

The following recent successes highlight work performed at the Laboratory:

Completion of the Relativistic Heavy lon Collider (RHIC), apair of superconducting
accelerators 2.4 milesin circumference designed to accelerate, store and collide gold
ions to produce a new form of nuclear matter called the "quark-gluon plasma’.

Successful operation of the "muon g-2" experiment which uses the Laboratory's
Alternating Gradient Synchrotron (AGS) and the world's largest superconducting
magnet to measure the gyromagnetic ratio of the muon to unprecedented accuracy,
probing particle physics beyond the Standard Model. The AGS is the world's most
intense source of high-energy protons.

Development of X-ray imaging techniques at the National Synchrotron Light Source
(NSLS), a set of electron accelerators that produce coherent radiation in the X-ray and
UV regions of the electromagnetic spectrum. The NSLS provides 60% of the

national capacity for synchrotron research, and serves more than 2,500 university,
industrial and Laboratory users annually in awide variety of applications.

First experimental demonstration of Laser Seeding and High Gain Harmonic
Generation that lays the foundation for advanced free electron X-ray lasers and the
next generation light source.

Discovery of addiction-blocking effects of an epilepsy drug, "GVG", by an inter-
disciplinary team in chemistry and medicine using Positron Emission Tomography,
based on BNL developed cyclotron-produced short-lived isotopes and fast chemistry.

Assembly of an award winning massively parallel supercomputer optimized for
"|attice gauge calculations®, the basis for realistic non-perturbative cal culations of
experimental quantities from the equations of the Standard Model. Further
development of scientific computing capability isa priority for the Laboratory.

10
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Demonstration of atechnology for verifying warhead dismantlement in both the
United States and Russia. Nonproliferation research and technical support
capabilities are a historical strength of the Laboratory.

The BSA contract, which began March 1, 1998, challenges the Laboratory
management to produce outstanding science and operate facilities in a safe,
environmentally benign manner in harmony with the surrounding community. During
the past year, management has made responsibilities more explicit, increased uniformity
of requirements and procedures, improved systems for environment, safety, and health
management, and increased communications and interactions with external as well as
internal constituencies.

11
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2.0 Director’sVision

Brookhaven National Laboratory envisions accelerating progress in the discovery
of fundamental knowledge of the structure and interactions of matter, and in linking of
this knowledge with the practical technologies needed to address society’ s most
challenging problems.

To realize this vision, the Laboratory must maintain a stimulating research
environment that will attract creative scientists and engineers. To this end the Laboratory
will continue to devise and develop innovative and powerful research facilities. These
will permit scientists from throughout the world to explore the frontiers of their fields,
and will foster applications to problems of national significance consistent with the
Department of Energy’ s missions and key objectives. The facilities must include not
only the machines for which this Laboratory has become famous, but also the means of
processing, visualizing, and interpreting the increasingly voluminous data produced.
Complementing these facilities will be a system of recruiting and supporting users that
informs new scientific audiences about the rapidly evolving potential of the facilities for
their fields, and brings to public attention the importance of fundamental science to
contemporary social issues. Asthe Laboratory entersits second half-century, it must also
attend to the conventional facilities housing its users and staff to ensure an environment
conducive to the highest levels of performance.

The future of Brookhaven National Laboratory is one of growing complexity.
Although the machines and processes that probe microscopic scales spring from basic
physics, the applications of these facilities span the entire spectrum of materials,
chemical, and biological sciences. Within DOE’s missions, the diversity of science and
technology that will be pursued in our Laboratory will increase substantially during the
next decade. Thisdiversity challenges management, which has responded with
increasingly effective and sophisticated management techniques. Management
improvements are being driven strongly by heightened societal concern for potentially
negative side-effects of the creation and application of new knowledge. The Laboratory
strives to manage itself in such away that the effects of its operations are apparent to its
regulators and its communities, and the results of its work add measurable value to the
region.

The future of Brookhaven National Laboratory also is one of increasing
engagement with people from both within and outside its boundaries. The Laboratory
will find ways to share a sense of responsibility and accomplishment with its employees,
and to recognize and reward them for their contributions to every aspect of the
Laboratory’smission. The Laboratory is extending this shared sense of accomplishment
to its communities by openly and sincerely asking for advice, by communicating credibly
and comprehensibly, by creating effective mechanisms for resolving issues, and by using
our technological resources to bring economic benefit.

The success of Brookhaven National Laboratory depends singularly upon the
quality of its people. Only by maintaining the highest standards of excellence in each of
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the talents, skills and crafts needed to produce the whole will the Laboratory secure and
maintain the position of world leadership to which it aspires. The Laboratory engagesin
rigorous and candid self-assessment, accepts responsibility for its actions and
commitments, vigorously recruits and retains new talent from diverse populations, and
encourages continual training and self-renewal of the staff.
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3.0 Laboratory Profile

The four key missions of the Department of Energy are Energy Resources,
Science and Technology, Environmental Quality and National Security
(nttp://apollo.osti.gov/policy/doeplan.htm). Since its inception 50 years ago, Brookhaven
National Laboratory has been aleader in Science and Technology within the DOE
national laboratory system, with important contributions to the other mission objectives.
Brookhaven strives to maintain a balance between scientific research, the development of
new facilities, and operation of existing facilities. BNL's continuing success depends on
our ability to maintain alignment of our mission, goals and objectives with those of the
DOE. Laboratory staff also engage in extensive collaborations with other laboratories,
federal agencies, universities and industries to meet the challenges facing the local,
regional and national communities.

3.1 Mission

Brookhaven National Laboratory's role within the DOE laboratory system isto
produce excellent science and advanced technology in a safe, environmentally benign
manner with the cooperation, support, and appropriate involvement of our many
communities. The elements of the Laboratory's mission, which support the four DOE
strategic missions, are the following:

To conceive, design, construct, and operate complex, leading edge, user-oriented
facilitiesin a safe, environmentally benign manner that is responsive to the DOE and
the needs of the international community of users.

To carry out basic and applied research in long-term programs at the frontier of
physical, chemical, environmenta and life sciencesin support of DOE's missions.

To develop advanced technologies that address national needs and to transfer them to
other organizations and to the commercial sector.

To disseminate technical knowledge, to educate new generations of scientists and
engineers, to maintain technical capabilitiesin the nation's workforce, and to
encourage scientific awareness in the general public.

3.2 Core Competencies

Brookhaven National Laboratory is recognized for fundamental discoveries about
the structure of matter and energy, the linking of this knowledge to practical
technologies, and the transferring of those technologies to address soci eties most
challenging problems (Figure 1). The Laboratory's success is based in the high quality of
the scientific and technical staff, the integration of research disciplines, and the
technologies and facilities available to staff and users in abroad range of scientific fields.

The Laboratory's breadth of expertise (Table 1 and 2) provides the basisfor its

contributions to the DOE's missions and focuses on providing extraordinary tools for the
pursuit of basic science and technology. In facilities design, construction and operations,
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our core competencies are in accelerator and detector design, engineering, and operations,
and in the associated technology of superconducting magnets for accelerators. In basic
science and technology, our core competencies are in the physics of energy and matter,
materials and chemical sciences, biological sciences, environmental sciences and
technology, imaging, systems analysis and modeling, and nuclear science and
technology.

Figure 1 -BNL Tradition: Integration of Core Competencies and Capabilities
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Based on these capabilities Brookhaven hosts an impressive array of facilities:

For High Energy and Nuclear Physics. The Relativistic Heavy lon Collider (RHIC),
the Alternating Gradient Synchrotron (AGS), Accelerator Test Facility (ATF),
Superconducting Magnet Development and Construction Facility.

For Macroscopic Structures and Imaging: The National Synchrotron Light Source
(NSLS), Scanning Transmission Electron Microscope (STEM), Transmission
Electron Microscope (TEM), Magnetic Resonance Imager (MRI), Positron Emission
Tomography (PET), High Flux Beam Reactor (HFBR), Laser Electron Accelerator
Facility (LEAF).

For Data and Computation: RHIC Computing Facility (RCF), RIKEN teraflop
computer, National Nuclear Dat